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ANDA 40-135

Barr Laboratories, Inc.
Attention: Christine A. Mundkur
2 Quaker Road
P.O. BOX D2900
Pomona, NY 10970-0519

Dear Madam:

This is in reference to
dated February 9, 1995,
the Federal Food, Drua.
USP, 0.75 mg, 1.5 mg,”~nd 3 mg.

your abbreviated new drug application
submitted pursuant to Section 505(j) of
and Cosmetic Act, for Estropipate Tablets

Reference is also made to your amendments dated June 28, and
October 28, 1996.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Estropipate Tablets USP, 0.75 mg, 1.5 mg, and
3 mg to be bioequivalent and, therefore, therapeutically
equivalent to the listed drug (Ogen@ 0.75 mg, 1.5 mg, and 3 mg of
Abbott Laboratories). Your dissolution testing should be
incorporated into the stability and quality control program using
the same method proposed in your application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240) . Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.



We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Sincerely yours,

&g .
+ m+L27/74

Douglas L. Sp n
Director
Office of Generic Drugs
Center for Drug Evaluation and Research

cc : ANDA #40-135
ANDA #40-135/Division file
Field Copy
HFD-600/Reading file
HFD-82
HFD-8/P.Savino
HFD-610/J.Phill’ s

A
Endorsements:

&.,L&?h17,
HFD-625/R. mlsohn/11-12-96
HFD-613/C.Holquist/11-18-9~
HFD-610/J.Grace/11-19-96 ~ )i\,.,i;
HFD-625/M.Ssnela/11-13-96 ‘J

HFD-617/S.Okeefe,
i

=0/11-i8-96 ~’?~’:+ lll~>-/?;
x:\new\firmsam\barr\ltrs&rev\40135ap.
F/T by MM November 20, 1996
Approval
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Barr Laboratories, Inc.
2 Quaker Road
Pomona, NY

~~
21 CFR 505(j)

~ 6.

~- 8.
Estropipate

~

Original dated 2/9/95.

Bio NC dated 10/24/95
Amendment dated 2/7/96.

NC dated 6/28/96*.
Amendment dated 10/28/96*

Estrogen

(s)
83-220 (Abbott OgenR)

PO~~G~ FORM
Tablets

Acknowledgement letter dated
3/8/9S.
NA letter dated 7/24/95.
BIO NA letter dated 8/22/95.

BIO letter dated 4/9/96.
NA letter dated 6/14/96.

11. or OTC
Rx

14. I?”TF~U
0.75 mg, 1.5 mg,
- ..a my

D STRUCTURE
Estra-l, 3,5(10)-trien-17-one, 3-(sulfoo~) -,compound with
peperazine 1:1

See USP 23 for structure.

In the original filing, Barr Laboratories had identified

...



as an outside contract
testing laboratory.
pleaded guilty of one (1) count of a violation of 18 U.S.C.
Section 1505, resulting from a conviction of a former
employee. However, had not been used to
develop any of the data in the ANDA submission per Barr.
Copies of the Debarment Certification Statements and Lists
of Convictions for and other outside testing
laboratories have been provided.

Labels/labeling are in Vol. 1=1, on pp. 28-79. Revised
labels/labeling are found on pp. 05-00001 ff. of the 2/7/96,
amendment.

CMC information are in Vol. 1.5 and 1.6, on pp. 2005-3042 of
the original filing. The amendment dated 2/7/96, contains
information for two additional dosage strengths of 0.75 mg,
and 1.5 mg. Additionally, the firm’s response to our NA
letter dated 7/24/95, is contained therein. Documentation
for the 0.75 mg and 1.5 mg tablets are provided, as is
appropriate, in the firm’s responses to deficiencies for the
3 mg tablets. outstanding isssues were addressed in our NA
letter dated 6/14/96.

The results of a single dose, two-way crossover in vivo bio
study are in Vol. 1.1-l.4~ on PP. 80-2004- The firmts
10/24/95, amendment addressed the BIO NA letter dated
8/22/95. The Gur J. P. Singh bio review dated 4/4/96,
includes the Recommendations such that “The in-vivo
bioequivalence study conducted under fasting condition by
Barr Laboratories on its estropipate 3 mg tablet, lot
#4R72903 comparing it to the reference product Ogenm 3 mg
tablet, lot #73820AA21, manufactured by Abbot, has been
found to be acceptable to the Division of
Bioequivalence ...The formulations for estropipate 0.75 mg
and 1.5 mg tablets are proportionally similar to the 3 mg
tablet of the test product which underwent bioequivalence
testing. The waivers of in vivo bioequivalence study
requirements for 0.75 mg and 1.5 mg tablets of the test
product are granted ...The dissolution testing should be
incorporated into firm’s manufacturing and stability
programs. The dissolution should be conducted in 900 mL of
water using USP XXII apparatus 11 (paddles) at 75 rpm. The

dissolution testing should meet the following
specifications.

Not less than of the labeled amount of estropipate
is dissolved from the dosage form in 60 minutes.

From the bioequivalence point of view, the firm has met the
requirements for in vivo bioequivalence and in vitro
dissolution testing.”

The bio letter dated 4/9/96, notified the applicant that

. ...



there were no further questions at that time. Also, the
dissolution parameters for QC and stability testing were
presented to the firm.

OGD DOB summary dated 4/12/96, concludes that the 3 xng
tablet is bioequivalent to the reference product, and that
the ItWaivers for the 0.75 mg and 1.5 mg tablets ar
granted.~l. Also, ‘t...The dissolution testing meets the USP
specifications .?!.

NC dated 6/28/96: This provides a response to our BIO
letter dated 4/9/96. Barr acknowledged that the DOB has
completed its review, and has no further questions at that
time. Barr stated that the recommended dissolution
parameters have been incorporated into the stability and qc
programs. According to Barr, these were incorporated into
the Quality Control and Stability Program on 10/11/94.
Included are the current (as of 6/28/96) Acceptance Test for
In-Process & Finished Product, Quality Control Analytical
Test Record for Estropipate Tablets, USP, and the Marketed -
Stability Specification Test Record for Estropipate Tablets
USP for the 0.75 mg, 1.5 mg, and 3 mg dosage strengths.

Amendment dated 10/28/96: This addresses our NA letter
dated 6/14/96, which discussed outstanding issues from our
NA letter dated 7/24/95, and the firm’s response to same
dated 2/7/96. The comment citations in our NA letter dated
6/14/96, were drawn from our NA letter dated 7/24/95.

Comment 1. referred to Barr’s responses for comments la.
and lb. of our cited letter, which addressed physical
characteristics of the ds. We recommended that blend
analyses and material adhering to processing equipment
continue to be monitored. Barr made a commitment to perform
in-process testing for blend content uniformity for each
dosage strength. After sufficient blend uniformity data
have been attained, Barr will supplement the ANDA to delete
blend testing. The Quality Control Analytical Specification
Test Records used for release and the In-Process and
Finished Product Test Method have been revised to include
blend content uniformity testing and specs. Barr has made a
commitment to monitor the potency of estropipate in blend
and the finished products.

Comment 2a. referred to response 6a., of BarrSs 2/7/96,
cover letter in which a target with a
range of was declared, whereas, on pp. 00-
00040, 00-00041, 00-00049,00-00050, 00-00051, and 00-00052
for the Master, the target is with a range of

Barr was asked to identify the correct specs. Barr
stated that the spec. in the cover letter was a typo error.
The spec. with a target of with a range of

in the Master is correct.

.-.



Comment 2.b. cited comment 6.e. , which recommended that Barr
continue to monitor each batch for
as per comment 1. of our NA letter. Barr concurs, and
referred to its response to comment 1.

Comment 2.c. referred to comment 6.g., in which we
recognized that Barr will discontinue testing
from the stability program for future production batches.
We informed Barr that the test is still to be performed on
the finished product, and for stability purposes per Method
TM-332F, and asked for clarification of whether or not the
test would be performed. Barr stated that the test for

will not be performed, and has submitted the
current Quality Control Analytical Specification Test
Records and Marketed Stability Specification Test Records
for the products reflecting the revisions. Also, the
Marketed Stability Protocol, similarly, has been revised.
However, Barr will continue to monitor for 24
mos. for the demonstration batches of each dosage strength.

Comment 3. related to the firm’s response to comment 9.b., -
in which Barr concurred after their review of the available
stability data that it would be appropriate to reduce the
specification for any Individual Impurities/Degradants other
than Estrone to NMT We again recommended that this
specification of NMT ~e used at the time of release and
for stability purposes for the drug products. Also, we
noted that a reasonable effort would be made to identify
impurities of Insignificant magnitude”, and asked the firm to
declare the threshold that was associated with
“significantt’. Barr has agreed to reduce the spec. for any
individual impurity/degradant other than Estrone to NMT
at the time of release and for stability purposes. Barr
will make a resonable effort to identify any
impurity/degradant MT

Labeling Deficiencies:

FPL container labels for 21s, 100s and 1000s, and
professional and patient insert labeling were submitted.
These are satisfactory per C. Holquist Approval Summary
dated 11/4/96. Included in the summary is a “Note to the
Chemist” in which it was pointed out that the innovator
labels/labeling bear a storage instruction to “store below
25”C”, whereas, the Barr products will be stored at 15°C-
30”C. C. Holquist asked if there are data in support of the
Barr storage conditions. The previously submitted data
tentatively support the Barr labeled storage conditions.

Barr was asked to note and acknowledge the following in
their response:

1. comment 2. of our cited letter (i.e., CGMP compliance



18.

19.

cc:

of all facilities) is still pertinent. Barr
acknowledged same.

2. We asked for concurrence with the Division of
Bioequivalence dissolution testing recommendation in
their letter dated 4/9/96. Barr acknowledged same.

~~
Recommend Approval

E c~
Robert C. Permisohn 11/8/96

ANDA #40-135
ANDA #40-135/Division File
Field Copy /-l

Endorsements:
11)~/y~

lsohn/11-8-96
HFD-625jMSmela/11-i3-96
X:\new\firmsam\barr\ ltrs&rev\40135ap .d
F/T by MM November 20, 1996
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OFFICE OF GENIZIUC DRUGS
DIVISION OF BIOEQUIVALENCE

ANDA #: 40-135 SPONSOR: Barr Labortaories
DOSAGE FORM Estropipate tablets
STRENGTHS(s): 0.75 mg, 1.5 mg and 3 mg.
TYPE OF STUDY: Single dose fasting study.
STUDY SITE:

STUDY SUMMARY: A fasting bioequivalence study was conducted in 26 healthy
posfmenopaud jiemak volunteerscomparingBarr’sestropipate3 mg tabletswithAbbot
hboratmies’OgenR3 mg tablet. The 90% confidence intemds for the log-transformed Auc,
AUC~ and C- data were within the acceptable range of 80-125 %. In addition, the analysis of
variance nwealed no formulation diffixences or sequence effects for these three parameters. TMS
study demonstrates that Barr’s estropipate 3 mg tablet is bioequivalent to the refe ence produc~,
OgenR 3 mg tablet, manu ctured by Abbot Labora ork . L 0,7,7-JJCULWL -&’ -f
@J ~J“y q L?ktfi &w q F Ji{iYt@Li.

(J
DISSOLUTION The results of in vitro dissolution testing indicated that greater thar }f the
labeled amount of estropipate in-the test product was dissolved in 45 minutes. The dissolution
testing meets USP specifications.

PRIMARY REVIEWER: Gur J.P. Singh .D. BRANCH: 11

~$ ‘AE~c
I

dD CTOR, DM~ON O~BIOEQUIVALENCE: Keith Chan, Ph.D.

INITIAL:
/ ‘A”*/ 1

L’

DIRECTOR, OFFICE OF GENERIC DRUGS: Roger L. Williams, M.D.



Estropipate Barr Laboratories.
Tablet,3 mg, 2 Quaker Road
ANDA # 40-13S - Northvaie,NJ 07647
Reviewer:GurJ.P.Singh SubmissionDate:
Fde #4013SSD.295 February9,1995

Review of a fmting Moequivalence study and dissohtion dhta

The sponsor has submitted this ANDA on its estropipate 3 mg tablets. This application contains data
fi’oma single dose study conductedunderfastingconditionsandin vitro dissolutiondata.A preliminary
reviewofthisapplicationhasrevealeddeficienciesrelatedtotheanalyticalmethodology.Therefore,
a completereviewofthisapplicationhas been put on hold till the sponsor provides information to
resolve the following deficiencies.

DEFICIENCIES:

1.

2.



3.

4. The sponsor should provide evidence for linearity of all calibration curves used for calculation
of plasma concentration values of estrone and estrone sulfate.

5. In the analytical section @p 1024), the sponsor states that “extracted samples from two subjects
(a total of six periods)” were analyzed at the same time. This study was conducted as a two

period two-way cross over study, and this design allows four period data for two subjects,
instead of the six periods mentioned in this application. The sponsor should explain this
discrepancy.

RECOMMENDATIONS

1. The in-vim bioequivalence study conducted under fasting condition by Barr Laboratories on its -
estropipate 3 mg tablet, lot #4R72903, comparing it to the reference product OgenR 3 mg tablet,
lot #73820AA21, manufactured by Abbot, has been found to be incomplete due to deficiencies
#l-5.

2. The in vitro dissolution testing conducted by BarI IAoratories on its estropipate 3 mg tablets,
is acknowledged. Recommendation for in w-fro dissolution testing will be made on acceptance
of the in vivo bioequivalence study.

5. From the bioequivalence point of view, the fm has not met the requirements for in vivo
bioequivalence and in vitro dissolution. A

Gur J.P. Singh, Ph.D.
Review Branch II, Division of Bioequivalence.

V Director, Division of Bioequivalence.

GJPSINGHI 7127/95/40135SD.295
cc: ANDA # 40135 (original, duplicate), HFD-630 (OGD) HFC-130 (Jallen), HFD-600 (Hare),
HFD-344 (CVishwanathan), HFD-655 (Patnaik, Singh), Drug file, Division file.

,
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ANDA40-135

BarrLaboratories,Inc.
Attention:HerbertG.Luther,Ph.D.
2Quaker Road
P.O. BOX 2900
Pomona NY 10970-0519
lt,,lllll,,l,l,,l,,llllllllllll*llll8lllllllllIlllll

Dear Sk

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 @
of the Federal Food, Drug and Cosmetic Act for Estropipate Tablets USP, 3 mg.

1. The Division of Bioequivalence has completed its review and has no fkther questions at
this time.

2. The foliowing dksolutiontestingwillneed to be incorporated into your stability and quality
control programs:

The dissolution should be conducted in 900 mL of water using USP 23 apparatusII
(paddles)at75 rpm. Thedissolutiontestingshouldmeetthefollowingspecifications.

Not less than of the labeled amount of estropipate is dissolved from the
dosage form in 60 minutes.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivaiencycomments maybe revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincereiy yours.

/7 -

~,[;

~ d~’<
Keith K. Chan, P’FPD.
Director, Division of Bioequivalence
Office of Generic Drugs
Center for Drug E\”aiuation and Research



.APR 41996

Estropipate
Tablets. 0,75 mg, 1.5 mg and 3 mg.
ANDA # 40-135
Reviewer: Gur J.P. Singh
File #40135SDW.096

Review of a fasting

. .

Introduction

bioequivalence

Barr Laboratories.
2 Quaker Road
Northvale. NJ 07647
Submission Dates:
February 9, 1995
October 24.1995
February 7, 1996

study, dissolution data and a wm”verrequest

Estropipate is an estrogenic substance prepared from purified crystalline estrone. solubiiized as estrone
sulfate and stabilized with piperazine. The oral estropipate is prescriiied for the treatment of estrogen
deficiency. The brand name product, OgenR (Abbot Laboratories), is available as 0.75, 1.5, 3.0 and
6.0 mg oral tablets.

Estrone sulfate is rapidly and completely absorbed fro-m the GI tract with peak plasma concentration
occurring approximately 4-5 hours after orai administration. The drug is highly bound to serum
albumin. Its elimination

Background

The sponsor submitted a
estropipate 3 mg tablets with the reference product. Ogenx 3 mg tablet manufactured by Abbot
‘Laboratories. Prehn.inary review of this application was compieted on August 8.1995 (Reviewer: GJP
Singh), and the study was found to be incomplete due to variety of deficiencies related to the analytical
method validation. The sponsor was informed of these deficiencies in the Division of Bioequivalence
letter of August 22. 1995.

half life is in the range of 12-20 hours.

singie dose fasting bioequivaience smdy on February 9, 1995 comparing its

In its study amendment of October 24, 1995. the sponsor has submitted satisfactory response to all
‘5 1995 letter. The following review of the bioequivalence study isdeficiencies listed in the August ~~.

based on ail data submitted hitherto.



Fasting 13ioequivalence Study

OBJECTIVE: The purposeof thisstudywas toestablishbioequivalenceof Barrb.boratories’
estroplpate3 mg tabletstoAbbot’sOgenR3 mg tabletsina singledose,two-treatment,two-period,
crossoverdesign with a washout period of seven days between two dosing days.

STUDY SITE,INVESTIGATORS AND DATES:

_ and AnaiwyticaZ&: The clinical study was conducted at
and sample analyses were conducted at

Medical Dhctor: ?
Analytical Director

Study Protocol: Protocol (#P94-050, June 30, 1994, pp 85-115, voi 1.1) used for this study
was approved by the

Dosing Dates: Group I: Phase I - July 9, Phase 2- July 16, 1994—
Group II: Phase I - July 30, Phase 2- August 6, 1994

—

Analytical Dates: July 7- August 9, 1994

SUBJECT SELECTION:

Twentyeight(28)healthyposmwwpuusal female volunteers were enrolled for this study. The average
age and weight of these volunteers were 52.5 years (range = 45-57) and- 68.6 kg (range =58-89),
respectively. The protocol called for 24 femaie volunteers with four alternatives. However. a total of
26 subjects were dosed with the test formulations. Subjects were dosed in two groups due to recruitment
difficulties. All volunteers were within 15% of their ideal body weight. Subjects who entered this study
were selected on the basis of their acceptable medical history, physicai examination (inciuding breast
examination, gynecological examination with PAP Smear)and normaiclinicallaboratorytestsfor
hematopoietic,hepaticandrenalfunctions.

Subjects were excluded from this study based on the following criteria:

* Cardiovascular. hepatic. renal, neurological. hematological. or gastrointestinal disease.
* Recent history of alcohol/drug abuse.
* Presence of estrogen dependent neoplasiaq postmenopausal uterine bleeding, or documented

endometrial hyperplasia.
* History or presence of clinically significant fibrocystic breast disease or breast nodules or breast

cancer.

.



* Presence of a condition known to interfere with absorption. distribution , metabolism and
excretion of drugs.

* Hypersensitivity to estropipate and reiated products.
* Current use of tobacco.
* Treatment within 30 days with drug(s) know to effect hepatic enzyme induction..
* Donation of blood in excess of 150 mL over the preceding 30 weeks.
* Treatment with an investigation new drug 30 days prior to the study start.

STUDY DESIGN. The clinical study was conducted as a single dose randomized, two treatment, tw~
period crossover evaluation with the following subject randomization:

Phuse Z Phase II

A B 101,106, 107, 110, 111, 112, 113, 116, 120, 123,
124, 125, 126, 127

B A 102, 103, 104, 105, 108, 109, 114, 115, 117, 118,
119, 121, 122, 128

where:

A: Estropipate tablets 1x3 mg, BarTLabomtories, (lot #4R72903, Lot Size

B: OgenR tablets 1x3 mg, Abbot (Lot # 73-820-AA-21, Lot Size - Commercial lot, Expiry
Date - March 1. 1995).

DOSING AND MEALS:

After an overnight (10 hours) fast, each drug was given orally with 240 mL of water. No fluid except
that given with drug administration was allowed until 2 hours after dosing. Four hours after drug
administration waster was allowed ad libitwn. Subjects were served standard meals @p 1204, vol 1.3)
free of xanthine containing food or beverages.

SAMPLE COLLECTION AND STORAGE:

Serial blood -pies were collected in EDTA containing tubes at predose -48, -24.-0.25, 1, 2, 3, 3.5,
4, 4.5, 5, 5.5, 6, 7, 8, 10, 12. 16. 24, 30, 36, 48 and 72 hours after dosing. Blood samples were
centrifuged within 15 minutes of venipuncture, and plasma separated and stored below at approximately
-20”C until shipment for analysis. At the completion of each study period. the samples were shipped
frozen (in dry ice) to the analytical laboratory.

3



ANALYTICAL PROCEDURE ~:

. . —. --

--
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PHARMACOKINE~C DATA ANALYSIS: Area under the plasma concentration curve from zero
to the last measurable concentration (AUC) was calculated usirrg the trapezoidal integration.
Extrapolation of the AUC from the last measured concentrationto infinitytoyieldAUCti was
accomplishedby addition of the value obtained by dividing this concentration with the e~imination rate
constant as calculated for each curve. The estrone and estrone sulfate AUC and AUCti values for each -
subject were calculated using the raw data and the baseline corrected data. For this correction, the
baseline values at three sampling times (-48, -24 and -0.25 hours) prior to dosing were averaged and the
average value was used for correction. Other pimrrnacokinetic parameters determined include C-, T-,
elimination tln and &l. Statistical analyses of pharmacokinetic data were performed using SAS version
6.06 (SAS Institute Inc, Cary, NC). The analysis of variance with subjects, periods and drugs, group ~
and group* treatment as factors and sequence as between subject factor was applied to estropipate
bioavailability parameters and its plasma concentrations at each sampiing time point. Statistical analyses
of pharmacokinetic data were conducted using the t-test method to determine , at a = 0.05 and II =
0.20, differences between estropipate formulations in AUC, .\UCti and C=.

MISCELLANEOUS:

~NSTXTUTXONAL REVIEW BOARD: The protocol and bioequivaience study were approved by the

CONSENT FORM: A wpy of the volunteer informed consent form used in this study is given on page
1182 (VOl 1.3).

RESULTS AND DISCUSSION:

CLINICAL STUDY CONDUCT: All 26 subjects dosed in this study completed the cross over
evacuation. Based on the protocol. the firm has used pharmacokinetic data for 24 subjects for
bioequivalence determination. In this study, six (Test: 2. Reference: 4) clinicai complaints were
registered (pp i !55. voi 1.3). Among these events headache (Test: 1. Reference: 3), and nausea
(Reference: 1) were considered to be probably reiated to the test drug. Protocol deviation related to
intake of prescription and non-prescription medication were reported in three subjects (pp 1183). These
deviations were considered not to impact study integrity.

.
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PH.AR.MXCOKINET7C PROFZZE: Following the administration of the test and reference products,
varying plasma ieveis of estrone sulfate and the uncmjugated estrone were cietecti. with estrone sulfate
levels being greater than those of estrone. Therefore. for determination of bioequivaience, both estrone
sulfate and estrone data are reviewed herder.

Plasma mncermations of em-one sulfate and estrone for vaxious subjects are given on pages 176-187 (vol
1.1). In this data set severai vaiues (Estrone sulfate data 12, estrone data -2 values) are missing, and
these should not affect bioequivalence comparisons. Figures showing individual subject plasma
concentration profdes of estrone sulfate and estrone are given on pages 240-289 and 318- 367 (VOI
1.1).

Estrone Sulfaie:

The reviewer has performed spot-check calculations to determine the accuracy of the AUC and
AUCti values reported by the firm. The resuits of these calculations, given beiow, employing
the test product data indicate good agreement between reviewer’s calculations and the data
reported by the firm.

—

Subject # Reviewer(A) Sponsor (B) A/B
-—-------- -—----- —----- --.---------—---- —---- -—- -— .---—-- —---———-

AUC AUCti AUC AUCti AUC AUCti

101

104

570749

381703

598666

417406

570933

381619

598850

419627

0.999

1.000

0.999

0.995

119 344879 385029 344827 384977 1.000 1.000

392184 438764 392085 438718 1.000 1.000

The AUC/AUCinf ratios for the test and reference products are given in table 3. These data
indicxe that 97% of all AUC values were within 80-100% oi the comesponding AUCti values.
The regression anaiysis used for calculation of Kel values used for calculation of AUCti are
indicative of ~ values of 0.84 or above for at least 97% of all determinations. The foregoing data
indicate acceptable accuracy in calculations of AUC and AUCti- ‘+zdues.

plasma concentration profiles oi esmone sulfate are summarized in table 1. These data indicate
that the test product’s plasma levels were within ~20% of those of the reference product at all
sampling time points.
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Based on parametric values calculated using the uncorrected data. both the test and reference
drug products were readily absorbed with T- vaiues of 5.0 and 4.9 hours, respectively (Table
2). The test product had an AUC of 437568 pgimL*hr and Cm of 37525 pg/mL which were
1% and 2 % higher than the reference product’s respective vaiues. Test product’s AUCti vahte
(462609 pg/mL*hr) was i% lower than that of the reference product. The difference in the
bioavailability of the test and reference products remained similar based on paramernc vaiues
calculated from baseiine-corread data (Table 2)

The recruitment of subjects in two groups dosed at different times wetd stiihstid analyses

of group*treatment interactions. Based in the ANOVA performed by the reviewer using
uncorrected and baseline-corrected data, there were no such interactions (based on p values of
s O.1) for the AUC, AUCW and C- data. Therefore parametric data from two groups was
combined for &iculation of 90 % confidence intervals.

Based on reviewer’s calculations using the log transformed uncorrected data. the 90% confidence
intemds for AUC, .AW&and Cw data were in the range of 93.77-108.18%, 92.31-105.93%
and 92.78 112.69%, respectively (Table 2). For the AUC, AUCW and Cm values based on the
baseline corrected data, the 90% confidence intervals were in the range of 93.63-109.24%,
92.07-107.23 % and 92.68-112.95%. respectively. In addition. for either the uncorrected or the
baseline corrected AUC, AUCti and C- data, statistical anaiysis showed no significant period
or sequence effect.

Table 3A and 3B show individual subject’s parametric data based on uncorrected and baseiine
corrected plasma concentrations, respectively. When the mean of ratios of individual subject’s
AUC, AUCW and Cm (Table 3), is compared with respective ratios means (table 2), relative
bioavailability of the test and the reference products remains similar.

Estrone:

Plasma concentration profiles of estrone
data. these data also indicate that the test

are summarized in table 4. Like the estrone sulfate
product’s plasma levels were within *2O % of those

of the reference product at all sampling time points.

Estrone parametric data are shown in Table 5. Based on the uncorrected data, test product’s
AUC was 2% higher. and its AUCti was 7% lower than that of the reference product. Estrone
cm values were similar following administration of both formulations.

Based on reviewer’s calculations using the log transformed uncorrected data. the 90% confidence
intervals for AUC. .\UCti and C- data were in the range Of 94.4.68 - 108.09~, 83”05-
102.52 % and 93. 11-106.68%. respectively (Table 5). For the AUC. .\ UC,ti and Cm values
based on the baseiine corrected data. the 90% confidence intervais were in the range of 94.87-
112.68%, 84.78-107.23% and 93.28-107.50%, respectively. In addition, for ei~er the

-1



uncomected or the baseline cmected AUC, AUCti and Cm data. statistical analysis showed no
significant period or sequence effect.

As mentioned above, recruitment of subjects in two groups dosed at different times warranted
statistical analyses of group-treatment interactions. Based in the ANOVA performed by the
reviewer using uncorrected and basehne corrected data, there were no such interactions (based
on p valuesof s O.1) for the AUC~ and C- data. However. significant group”treatment
interaction was observed for the log-transformed AUC data (P = 0.018 imd 0.019 for
uncmemd and baseline corrected AUC, respectively). Therefore data from group A (subject
#101-107) and group B (subjects 101 -127) were analyzed separately. The results of these
analyses given in table 5 show that the 90% confidence intervals for group B were in the
acceptable range of 80-125%. However for group A these intervals were out of the acceptable
range.

The reviewer considers that the 90% confidence interva.is calculated on combined estrone
paramernc data from groups A and B shouid be used to establish bioequivalence. instead of the
90% confidence intenmis separately calculated for each group. This is because:

i subjects were enrolled in two groups because of recruitment difficulties; these
groups are similar with respect to subject demographics @p 1192, voi 1.3),

ii failure of the Group-A parametric data to meet the 80- 125% confidence limits
is mainiy due to small number of subjects enrolled in this group (only 7
subjects),

. . .
111 compared with estrone sulfate the contribution of estrone to bioavailabilty

comparisons (thus bioequiwdence evacuation) is very small because its piasma
levels are < 5 % of that of estrone suifate. and

.. .
111 the group”treatment interactions were detected only for the AUC. and not for the

AUCti and C- data.

Therexore, based on the parametric data for estrone sulfate and estrone. the rate and extent of absorption
of the test product is similar to that of the reference product, and these products are bioequivaient.

In Vitro Dissolution Testing

The firm has submitted dissolution data for its esuopipate 3 mg tablets and the reference product,
0gen2 3 mg tablet (pp 1998-2000. vol 1.4). Furthermore. in its February 7. 1996 amendment the
sponsor submitted dissolution data for its estropipace 0.75 mg and 1.5 mg tablets. and the corresponding
strengths of the innovator product. Dissolution of 12 tabiets was tested in 900 mL of water using USP
XXII apparatus 11(paddles) at 75 rpm. The results of in }irro dissolution testing (Table 7) indicate that

----



$?Jeaterthar IQJ of estropipate was dissolved from the test products within 60 minutes. Dissolution
tesMgmeetsUSP specifications.Lotnumberforestropipate3 mg tabletsusedforin vitro dissolution
restingwereidenticaltothoseusedforin W“VObioequivalence studies.

Waiver Request

In the February 7, 1996 amendment, the firm has submitted a request for the waiver of in M“vo
bioequivalence requirements for its estropipate 0.75 mg and 1.5 tablets. It has met requirements of in
vivo bioequivalence and in virro dissolution testing on its estropipate 3 mg tablets. It has also
demonstrated that the compositions of its estropipate 0.75 mg and 1.5 mg estropipate tabletsare
propornotitothatofh-sestropipate 3 mg tablet (see below), which underwent bioequivalence testing.
The dissolution testtng on estropipate 0.75 mg and 1.5 mg tablets also meets USP specifications.
Therefore, the waiverofin vivo bioequivalencerequirementsforthe-estropipate0.75mg and1.5mg
tablets may be granted.

Composition (Not to be reieased under F’01)

.

Ingredient mg/Tablet
..-—----—— -—----------------------------—

3 mg 1.5m 0.75mg

Estropipate, USP
FD&C Blue #2 Aluminum Lake HT
FD&C Yellow #’6Aluminum Lake HT
D&C Yellow #10 Aluminum Lake FIT
Pregeiatinized Starch. NF CStarcn 1500)
Crospovidon. NF
Lactose Monohydrate. NF ,
Colloidal Silicon Dioxide, NF
Magnesium Stearate. NF

3.15* 1.575* 0.788*

Total Weight 220.00 220.00 220.00

* The USP specljication for rhe poiency ojeslropipate in ~abiets is 90-110% of’rhe labeled amoun.$.



Comments

This ti has conducted a fasting bioequivaience study on its estropipate 3 mg tablet and the reference
tirug product. 0gen3 3 mg tablet. The reviewer”s comments are as foilows:

1
1.

‘7
k.

?-.

4.

5.

3?.

1
i.

Twenty six (26) subjects were dosed in this study, and all these subjects completed the crossover
evaluation. Based on the protocol. the firm has used pharrnacok.inetic data for 24 subjects for
bioequivalence determination. In this study, six (’Test: 2, Reference: 4) clinical complaints
were registered. Among these events headache (,Test: 1, Reference: 3), and nausea (Reference:
1) were considered to be probably related to the test drug.

Bioequivalence comparison were based on plasma leveis of estrone sulfate and free estrone.
Based on reviewer’s calculations, the AUC, AUCti and Cmax 90% confidence intervals for both
chemical moieties were within the acceptable limit of 80-125%. In addition. there were no
statistically significant treatment. period or sequence effects for AUC and AUC,~ and C- data.

The results of this study demonstrate that under fasting conditions. Barr Laboratories’ estropipate
3 mg tablet is bioecpivalent to the reference product, OgenX 3 mg tablet.

By conducting in viuo dissolution testing on its estropipate 0.75 mg, 1.5 mg and 3 mg tablets,
according to the USP speAtications. the firm has demonstrated that greater than ~f the drug
is dissolved in 60 minutes. The lots of the 3 mg strength of test and reference products
employed in the in vitro dissolution testing were identical to those used for the in vivo
bioequiva.ience study. The in vitro dissolution data for the test product are acceptable.

The firm has met requirements of in vivo bioequivalence and in viwo dissolution testing on its
estropipate 3 mg tablets. It has also demonstrated that the compositions of its estropipate 0.75
rng and 1.5 mg tablets are moportional to that of its 3 mg estropipate tablets. which underwent
bioequivaience tesung. ~he dissolution testing on these products meets USP specifications.
Therexore, the request for the waiver of in vivo bioequivaiencerequirements for estropipate 0.7S
mg and 1.5 mg tablets may be granted.

Recommendations

The in-vivo bioequivalence study conducted under fasting conaition by Barr Laboratories on its
estropipate 3 mg tablet. lot #4R72903, comparing it to the reierence product ogenx S mg tablet,
lot #73820AA21. manufactured by Abbot, has been found to be acceptable to the Divisionof
Bioequivalence.The studydemonstratesthatUnclerfastingconditions.BarrLaboratories’

‘2 n~ tablets. manufactured bv Abbot.:strouiuate 3 m~ tablets are bioeauivaient to O~en-. . ,, --



2. The in vitro dissolution testing conducted by Barr bboratories on its estropipate 0.75 mg, 1.5
mg and 3 mg tablets, lot #PD 4R72732, 4R72833 and 4R72903 respectively, is acceptable. The
firm has conducted an acceptable single dose in vivo bioequivalence study under fasting
conditions comparing the 3 mg tablet of the test product with the 3 mg tablet of the reference
product, OgenR, manufactured by Abbot Laboratories. The formulations for estropipat,e 0.75
mg and 1.5 mg tablets are proportionally similar to the 3 mg tdiet of the test productwhich
underwentbixquivalenc.etesting.Thewaiversofin vivo bioequivalence study requirements for
0.75 mg and 1.5 mg tablets of the test product are granted. The 0.75 mg and 1.5 mg tablets of
the test product are therefore deemed bioequivaient to the 0.75 mg and 1.5mg tablets of the
reference product, OgenR, manufactured by Abbot Laboratories.

3. The dissolution,testing should be incqorated into from’s manufactufig and stability programs.
The dissolution should be mnducted in 900 mL of water using USP XXII apparatus II (paddles)
at75 rpm. The dissolution testing should meet the following specifications.

Not less than ~f the labeled amount of estropipate is dissoivrxi from the dosage form
in 60 minutes.

5. From the bioequivalence point of view, the firm has met the requirements for in Wow
bioequivalence and in vitro dissolution testing.

/~

id
Gur J.P. Singh, Ph.D.

~--:’c~’<TcL :---<Review Branch II, Division of Bioeqnvaience.

; ,;dd4i++l~,lq6
RD INITTALLE13 RPatnaik
FT INITIALLED RPatnak

CONCUR: / [ [ “+,
?J j + ,L;l,

DATE:

Keti Chan, Ph.D. -
Director, Division of Bioequivalence.

GJP SINGH/3/30/96/40135 SDW.095
cc: ANDA # 40135 (original. duplicate), HFD-630 (OGD) HFC -130 (Jallen), HFD-600 (Hare),
HFD-344 (CVishwanathan), HFD-655 (Patnaik, Singh), Drug Ile. Division file.
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Table 1: Estrone suifate phsma concentration for the test and reference products

llme
(hr)

-48
-24

-0.25
1
2
3

3.5
4

4.5
5

5.5
6
7
8
10
12—
16

24

30
36
48
60
72

(ANDA MO-135, Fasting study)

TEST REF TEST/REF

CONC ‘/acv CONC ?9cv

475
510
563
11847
19923
23524
28463
28904
30938
31475
30478
26854
24288
22291
14252
11698
7691
4923
3760
2957
1816
1197
823

52
41
53

129
99
87
67
59
55
50
49
53
48
55
54
64
41
49
49
65
55
51
44

532
488
584

12224
16120
22253
26246
29508
30181
30800
32741
28296
24077
21167
14380
11542
8023
5163
3960
3071
1821
1173
876

35000-

300001
I

25000

20000
1

38 0.89

30 1.04
51 0.96
132 0.97
88 1.24
77 1.06
58 1.08
64 0.98
60 1.03
53 1.02
54 0.93
53 0.95
49 1.01

52 1.05

68 0.99
57 1.01

50 0.96
47 0.95
61 ;.95
57 0.96
49

.-
40

35 1.02
40 0.94

.-0 -. TEST:

d
10000-

5000-

Oa &, , , 1 , z , , * , 1 a , , , t

-50510152025303540 45505560657075

Time (hr)

,
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TABLE 2: ESTRONE SULFATE Parametric da- ANDA #40-135. Faadngstudy

PARAMETER

AUC

(pg/mLW)
AUClnf
(pg/mL%r)
Cmax (pg/mL)
Tmax (hr.)
kei (1/hr)

tln (hr)

WC
(pg/mLlw)
AUCin~ _
(pg/mL*hr)
Cmax (pg/mL)

TEST REF TESTREF 90% cl”

Mean ‘hcv Mean Y’ocv

B8sed on uncomxted data

437568 53 433728 34 1.01 93.77- 108.18

482609 50 465788 35 0.99 9231- 105.93

37s25 51 36921 37 1.02 9278- 112.69
5.0 23 4.9 18 1.02

‘ 0.035 20 0,034 32 1.03
20-35 27 22.62 86 0.90

Based on data correc?ed for iassedne w#uas

399947 55 396054 55 1.01 93.63- 109.24

40088S 54 411528 54 1.00 92.?? J7.38

36998 51 36387 -50 1.02 9268- 112.95

● 90% CJ ara based on ANOVA petionned by reviewer using tie log transformed patztrnetric date

JLPARAM.XLS GJPS 3/28/96

,.
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TAELE 5: Eatrona Parametric dat& ANDA #40-135, Faating study

X: All subject!a daza •ne~ed es one

PARAMETER TEST REF TEST/WEF 90% Cr
Meen ?6CV Mean =/ocv

Based on uncorrected data

AUC 16750 34 16416 34 1.02 94.68- 108.09
(pg/mL%r)
AUCinf 16645 33 20043 35 0.93 83.05- 10252
(pg/mL~r)
Cmax (pg/mL) 987 37 987 37 1.00 93.11- 106.68
Tmax (hr.) 5.9 19 5.5 18 1.07
kal (1/hr) 20 0.029 32 1.10
tlR (hr) . ‘&? 25 31.5 80 0.72

Based on data correcfed for baseiine vahms

AUC 14146 37 13705 40 1.03 94.87- 112.68
(pg/mL7w)
AUCinf 14890 37 15677 40 0.95 84.78- 107.23
(pg/mLW)
Cmax @g/mL) 951 38 949 39 1.00 93.28- 107S

— —

Y: Date from Groups A (kub #101-107) and B (sub 108-127’) anaijmed sepamtely

AUC
(pg/mL%r)
AUCinf
(pg/mLW)
Cmax (pg/mL)

Auc
(pgmi”hr)
AUCinf
(pg/mL”hr)
Cmax (pg/mL)

AUC
(pg/mL*hr)
AUClnf
(pg/mL%r)
Cmax (pg/mL)

AUC

(pg/mL*hr)
AUCinf

(pg/mLW)
Cmax (pg/mL)

Group A: Based on uncorrected data

18331 30 16356 45 1.12

19737 29 21447 48 0.92

1149 27 1053 38 1.09

Group A: Based on data corrected for baseiine vaiuas

15964 33 14046 54 i.14

16564 32 17383 54 0.95

1116 28 1020 40 1.09

Group B: 8ased on uncorrected data

16099 35 16440 31 0.98

18196 35 19465 28 0.93

921 35 960 31 0.96

Group B: Based on date cornered for baseline values

13392 38 13565 34 0.99

14201 39 14974 21 0.95

883 41 920 39 0.96

98.33- 137.o9

73023- 121.52

94.66- 126.63

95.72- 159.12

76.47- 141.22

94.S6 - 128.03

89.86- 101.88

80.40- 103.72

88.63- 104.19

89.81- 103.12

80.62- 10S.16

88.71- 104.75

“90% Cl are oasea on ANOVA peflormea fIy rewewer using tne log uansrormea paramesnc data

HPARAM.XLS GJPS 3128196
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Table 7: In vdru Dissolution Tesung

hug (Genenc Name): Eahpipate Tablet
has Strengtk 3 mg, 1.5 mg and 0.75 mg
)NDA # 40-135
“inn. 8arr tiboratones
,ubmtsslon Date: February 9, 1995
‘ile Name: 40135S0.096

Conditions of in vitro dissohtion testing:

USP XXII Paddle. RPM: 75

No. Units tested: 12
Medium: 900 mL Water
Specification: NLT .i2) in 60 minutes
Reference Dfug : Ogen Tablet, 3 mg, manufactured by Abbot Laboratories.

Resuita of h vitrw diseohtion testing:

Sampling
Time
(i?ih)

5
10
20
30
45
60

Samp!ing
17me
(rein)

5
10
20
30
45
60

Sampling
~me
(rein)

5
10
20
30
45

* 30

3TABLE.XLS

Test Product
Lot # 4R72903
Shngtb: 3 mg

Mean (9!o) Range (%) CV (9’o)

98 5.4
104 2.5
104 2.7
104 3.0
104 2.3
104 2.4

Test Product
Lot # 4R72732

Strength: 0.75 mg

Mean IYO) Range (Yo) CV (?40)

101
—

2.9
102 2.4
102 2.4
102 2.5
102 2.4
102 2.6

Test Product
Lot # 4R72833

Strength: 1.5 mg

Mean (?40) Range (Yo) CV (Yo)

102 3.5
102 1.2

102 1.9
101 2.3
100 2.9
101 2

Referanca Proauct
Lot # 73-820-AA-21

Strengtk 3 mg
Mean (?40) Range (VO) CV (?40)

- 103 1.5
103 1.1
103 1.5
102 1.4
103 1.6
103 1.1

Reference Product

Lot # 394M~

Stren@t: 0.75 mg

Mean (’?Ao) Range (%) CV (o/o)

99 1.0
99 1.0
99 1.2
99 1.3
99 1.1
99 1.1

Referenca Product
Lot # 84-66 1-AA-21
Strength: 1.5 mg

Mean (o/o) Range ~%) CV (?Ao)

101 2.6
101 2.1
101 2.0
101 1.7

101 1.4
102 2.0

GJPS 3130196


